WE CLAIM: 

1. An integrated co^ gasification combined cycle power generator (IGCC) 
comprising: I 

a coal gasification system ror producing a combustible gas from coal, wherein 
said gasification system supplies said combustible gas to a gas turbine system; 

said gas turbine system comprises a gas turbine for performing expansion work 
using said combustible gas, wherein \ said gas turbine supplies exhaust gas to a heat 
recovery system; j 

said heat recovery system peilforms heat exchange, wherein said heat recovery 
system uses said exhaust gas supplied from said gas turbine as a heat source, and is adapted 
to supply the steam generated in the heat lexchange to a steam turbine system; 

said steam turbine system performs expansion work, said steam turbine system 
comprising a condenser to condense steam into water, said water being supplied to a heat 
exchanger in said coal gasification system, where said water is heated to steam, and 
wherein said steam from said heat exchanSger is supplied to at least one section of the gas 
turbine system which is at a temperature higher than the temperature of said steam (high- 
temperature section). \ 

2. An IGCC according to alaim 1, wherein a higher-temperature steam is 
produced from said steam after cooling saici high-temperature section of the gas turbine 
system with said steam, said higher-temperature steam is recovered from said high- 
temperature section of the gas turbine system! and supplied to a steam turbine in said steam 
turbine system. \ 

3. An IGrCC according to claim 2, wherein said high temperature section 
of the gas turbine system is at least one of saidlgas turbine and a gas turbine combustor. 

4. An IGCC according to claim 3, further comprising a gasification 
substance producing unit in said coal gasification system for producing an oxygen gas and a 
nitrogen gas from air, said gasification substance producing unit being adapted to supply 
said oxygen gas to a coal gasification unit, wherein: 

said coal gasification unit is adapted to receive said oxygen gas from said 
gasification substance producing unit and to receive coal from a coal supplying unit; 

said coal gasification unit bums the co^ from said coal supplying unit with the 
oxygen gas from said gasification substance supplymg unit, producing said combustible gas 
and introducing said combustible gas into a cooling unit; 
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said cooling unit cools said combustible gas from said coal gasification imit, said 
cooling imit being in fluid connection with a gas cleanup unit; and 

said gas cleanup unit removes impurities from said combustible gas. 

5. An IGCC acceding to claim 4, wherein said coal supplying unit 
employs nitrogen gas from said gasini^tion substance producing unit. 

6. An IGCC accordingyto claim 5, wherein the nitrogen gas produced in 
said gasification substance producing unikis supplied to said gas turbine combustor, said 
nitrogen gas combined therein with said com|?ustible gas. 

7. An IGCC according to claim 6, wherein said gas turbine system 
comprises an air compressor that suppKes air to at least one high temperature section of the 
gas turbine system for the purpose of pooling said high-temperature section, producing a 
higher-temperature air, and wherein 

said higher-temperature air i^^ recovered after cooling said high-temperature 
section and supplied to said heat recovery\ system. 

8. An IGCC according to claim 5, further comprising: 
a detector for detecting a calorir[c value of said combustible gas from said gas 

cleanup unit; and 

a controller for controlling the flo^ rate of said combustible gas based on said 
calorific value. 

9. An IGCC according to claiki 5, further comprising: 
a detector for detecting a calorific vjjlue of said combustible gas from said gas 

cleanup unit; and 

a controller for controlling the flow\ rate of high pressure air from an air 
compressor based on said calorific value. 

10. An IGCC according to claim 1, wherein a higher-temperature steam is 
produced from said steam after cooling said higl\-temperature section of the gas turbine 
system with said steam, and wherein 

said higher-temperature steam is recovered^ from said high-temperature section of 
the gas turbine system and supplied to said heat recovery system. 

11. An IGCC according to claim 10, wherein said high temperature section 
of the gas turbine system is at least one of said gas turbine and a gas turbine combustor. 

12. An IGrCC according to claim 11, comprising a gasification substance 
producing unit in said coal gasification system for producing an oxygen gas and a nitrogen 
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gas from air, said gasificationy substance producing unit being adapted to supply said 
oxygen gas to a coal gasification ^uiit, wherein 

said coal gasification \init is adapted to receive said oxygen gas from said 
gasification substance producing ukit and to receive coal from a coal supplying unit, 

said coal gasification unit\bums the coal from said coal supplying unit with the 
oxygen gas from said gasification substance supplying unit, producing a combustible gas 
and introducing said combustible gas ink) a cooling unit, 

said cooling unit cools the combustible gas from said coal gasification unit, said 
cooling unit being in fluid connection witnv a gas cleanup unit, and 

said gas cleanup unit removes impfurities from said combustible gas. 

13. An IGCC according to claim 12, wherein said coal supplying unit uses 
nitrogen gas from said gasification substance producing unit. 

14. An IGCC accordmg to claim 10, wherein air generated in an air 
compressor in said gas turbine system k supplied to at least one high temperature section of 
the gas turbine system for the purpose W cooling said high-temperature section, producing 
a higher-temperature air, said higher-temperature air is recovered after cooling said high- 
temperature section and supplied to said neat recovery system. 

15. An IGCC according toVclaim 1, wherein said higher-temperature steam 
is recovered from said high-temperature seWion of the gas turbine system and supplied to 
said heat recovery system and to said steam mrbine. 

An integrated coal gasiiication combined cycle power generator 

comprising: 

a coal Ratification system for producing a combustible gas from coal, wherein 
said gasification systeihs^pplies said combustible gas to a gas turbine system; 

said gas turbine sy^em comptises a gas turbine for performing expansion work 
using said combustible gas, wt^^in said gas tijrbine supplies exhaust gas to a heat 
recovery system; 

said heat recovery sys^tem pejfofrhs heat exchange, wherein said heat recovery 
system uses said exhaust gas supplied from said g^sturbine as a heat source, and is adapted 
to supply the steam generated in the heat exchange to a^am turbine system; 

said steam turbine system performs expansion vfb^, said steam turbine system 
comprising a condenser to condense steam into water, said wat^ being supplied to a heat 
exchanger in said coal gasification system, where said water is ideated to steam, and 
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lerein the steam generated in said heat exchanger is supplied to a driving turbine adapted 
to ipower an air compressor. 

17. An IGCC according to claim 16, wherein steam is recovered from said 
drivingSjirbine and supplied to said condenser. 

f8L An integrated coal gasification combined cycle power generator (IGCC) 
comprising: 

a coal ^ification system for producing a combustible gas from coal, wherein 
said gasification system supplies said combustible gas to a gas turbine system; 

said gas turbme system, comprising a gas turbine, performs expansion work 
10 using said combustible g^s, wherein said gas turbine supplies exhaust gas to a heat 
recovery system; 

said heat recovery ^stem performs heat exchange, wherein said heat recovery 
system uses said exhaust gas supplied from said gas turbine as a heat source, and wherein 
said heat recovery system is adapted to supply steam generated in said heat recovery unit to 
15 at least one section of the gas turbink sys^OTi ^hich is at higher temperature than the steam 
(high-temperature section) to cool saidVigher temperature section. 

19. An IGCC according tb claim 18, wHerein a higher-temperature steam is 
produced from said steam after coolir^^^s^j^-Jiifh-temperature section of the gas turbine 
system with said steam, said higher-temp^ature steam is recovered from said high- 

20 temperature section of the gas turbine system ^d supplied to a coal gasifier in said coal 
gasification system. 

20. An integrated coal gasification chjnbined cycle power generator (IGCC) 
comprising: 

a coal gasification system for producing a combustible gas from coal, wherein 
25 said gasification system supplies said combustible gas to a gas turbine system; 

said gas turbine system comprises a gas turbine\for performing expansion work 
using said combustible gas, wherein said gas turbine supplies exhaust gas to a heat 
recovery system ^ 

said heat recovery system performs heat exchange, Vherein said heat recovery 
30 system uses said exhaust gas supplied from said gas turbine as a Iwat source, and is adapted 
to supply the steam generated in the heat exchange to a steam turbink system; 

said steam turbine system performs expansion work, said steam turbine system 
comprises a steam turbine, and condenser to condense steam into wateV said water being 
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supplied to a heat exchanger in said coal gasification system, where said water is heated to 
steam, and wherein said steam from said heat exchanger is supplied to said steam turbine. 
\ 21. An IGCC according to claim 20, wherein: 

V^asification substance producing unit in said coal gasification system produces 
5 an oxygen g^ and a nitrogen gas from air, said gasification substance producing unit 
supplies said oxVgen gas to a coal gasification unit; 

said coal gasification unit being adapted to receive said oxygen gas from said 
gasification substance producing unit and to receive coal from a coal supplying unit, 
wherein said coal gasification unit bums the coal from said coal supplying unit with the 
10 oxygen gas from said gasification substance supplying unit, producing said combustible gas 
and introducing said comtnistible gas into a cooling unit; 

said cooling unit opols said combustible gas from said coal gasification unit, said 
cooling unit being in fluid comection with a gas cleanup unit; and 

said gas cleanup unit mnoves impurities from said combustible gas. 
15 22. An IGCC accot^g to claim 21, wherein the nitrogen gas generated in 

said gasification substance produdfng\equipment k^pplied to at least one high-temperature 
section of the gas turbine system TOr the miqJose of cooling said high temperature section, 
producing a higher-temperature nitrogen gas, and wherein 

said higher-temperamre nitrogen g^ is recovered after cooling at least one high- 
20 temperature section of said gas turbine system and is supplied to a gas turbine combustor. 

23. An IGCC according to claim tZ2, wherein the nitrogen gas generated in 
said gasification substance producing equipment is supplied to at least one high-temperature 
section of the gas turbine system for the purpose of c^poling said high temperature section, 
producing a higher-temperature nitrogen gas, and whermn 

25 said higher-temperature nitrogen gas is recovered after cooling at least one high- 

temperature section of said gas turbine system and is supplied to said gas cleanup unit. 

24. An IGCC according to claim 20, whermn said heat recovery system 
comprises a first and second heat exchanger, and wherein bom heat exchangers use water 
to cool said exhaust gas from said gas turbine, and both generate\team from said water. 

30 25. An IGCC according to claim 24, wherein said\team generated in said 

second heat exchanger is recovered from said second heat exchangeVv and is supplied to at 
least one high-temperature section of said gas turbine system, i^Kiucing a higher- 
temperature steam. \ 
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26. An IGCC according to claim 25, wherein said higher-temperature steam 
i&sTecovered after cooling said high-temperature section of the gas turbine system and is 
supptk^to said coal supplying unit. 

27. An IGCC according to claim 25, wherein said higher-temperature steam 
5 is recovered attfer cooling the high-temperature section of said gas turbine system and is 

supplied to said firstS^at exchanger. 

28. An r^C according to claim 20, wherein said heat recovery system 
comprises a first and secoiKKheat exchanger, and wherein both heat exchangers cool said 
exhaust gas from said gas turbinfes. b^<=> 

10 29. An IGCC according to claim 28, comprising a steam turbine system 

comprising a low-pressure turbine yMOv^ high-pressure turbine for performing expansion 
work by steam received from saidmrst anossecopd^at exchangers. 

30. An IGCC accOTdkig-''t^ci^im 29, wherein said high pressure turbine 
receives steam from said first heat exchanger aiKk said low pressure turbine receives steam 

15 from said second heat exchanger, and wherein said low pressure turbine provides steam to 
a condenser. \ 

31. An IGCC according to claim 30, whetein said second heat exchanger 
receives steam from said gas turbine and from said high pressure turbine. 

32. A method of improving the thermal efficienc^t of an IGCC comprising 
20 using an IGCC in accordance with any o f claims. 1-3+ . \ 
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